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1.0 Background

1.1 Types of Emissions Tests in Massachusetts

Since October 1, 2008, the Massachusetts VehictelChrogram has employed only
OBD testing for all vehicles required to receiveesnissions test, with the exception of
diesel vehicles with a Gross Vehicle Weight Ra(i@yWR) greater than or equal to
10,000 pounds that are not equipped with OBD. @&lu#ssel vehicles receive an opacity
test.

1.2 Overview of Test Equipment Audits and Self Checks

The Massachusetts Vehicle Check program uses theé&®gods to ensure that the
emissions test equipment is operating properly:
1. The workstations have been designed to run dadif-thecks” so that equipment
with significant issues is identified (and repajrad quickly as possible,
2. Workstations check OBD cable and connector cortygrhefore allowing a
vehicle to fail the OBD test for lack of communicat, and
3. RMV field investigators audit equipment performairc¢he field.

Every 24 hours, the workstation is programmed tpire the inspector to perform
equipment checks that ensure the functionalithef®@BD scan tool, printer, barcode
scanner, and, if equipped, diesel opacity metéresé self-checks include:

* A daily “loopback” check that tests the continuitithe OBD scan tool cable and
pins in the Diagnostic Link Connector (DLC). Ifapback test fails, the
workstation is locked out from performing OBD testgil a loopback check can be
passed. Inspectors are also required to perfdoopback check prior to a vehicle
failing its emissions test for failure to commune&avith the workstation. This is to
verify that the emissions test failure is not rethto an equipment-related problem.

» A daily printer/barcode scanner check that testd puality and the proper function
of the barcode scanner. The workstation printsgdartD and 2D barcodes and
sample Vehicle Inspection Report (VIR) text. Thsgector examines the quality of
the printed sample and records a failure if tix¢ igenot legible. If the print quality
is good, the inspector is then prompted to scardihand 2D barcodes. If the
workstation cannot read the barcodes, the workstagcords a failure. Failure to
read the barcodes can be caused by a faulty bascad@er or poor print quality. If
the printer/barcode scanner check fails, the watist is locked out from performing
all inspections until it can pass the check.

» For workstations equipped with diesel opacity nttre three daily self-checks are
electronic zero and span; accuracy at 37.5% opamity current draw of the sample
fan. All three checks have tolerances which mestet to pass. If any of the three
checks fails, the workstation is locked out fronnfpeming diesel opacity tests until
all three checks pass.
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2.0 Procedure for OBD Test Equipment Audits

Sierra Research (Sierra) of Sacramento, CA devdlgpaeral equipment audit
guidelines for EPA for ASM-type equipment usedramsient test I&M programis The
guidelines include auditing procedures for OBD tgtipment, and MassDEP’s OBD
audit procedures were developed to be consistehtERA’s guidance. The three OBD
audit parts are listed in Table 1.

Table 1: Audit Parts in the Massachusetts OBD TedEquipment Audit

Included
in EPA’s
Audit
Audit Part Description Guidance?
Communications | Automated check of the OBD test equipment’s N
Check ability to communicate with the OBD vehicle
simulator.
Accuracy Check Accuracy check of the OBD test eapaipt's N

ability to retrieve specific diagnostic trouble Modified
codes (DTCs), readiness monitor status, and
other data. The Accuracy Check includes a

functional and accuracy check of the OBD test
equipment’'s RPM pickup at 5000 RPM.

Visual Cable and | Visual check of the cables and connector N
Connector Check | condition.

In 2009, MassDEP revised its OBD test equipmenitgudcedures by modifying the
RPM portion of the accuracy check, and by addinipéoitems to be checked during the
accuracy check. The RPM check was modified todelst one RPM setting (5,000
RPM) instead of the two RPMs recommended in EPA&itaguidance (700 and 2500),
and to require that workstations must read ex&;090 RPM instead of within the range
of £ 3% that was recommended in EPA’s guidancee rBsults of MassDEP’s prior
OBD auditing experience supported the Agency’'sgiecito simplify the OBD RPM
audit (and to deviate from EPA’s recommendationghampoint). In auditing OBD
equipment from 2002 through 2008, MassDEP fountlttteaRPM reading always
exactly matched the standard as long as the OBigleetsimulator communicated with
the workstation OBD test equipment.

For the accuracy check, Massachusetts uses custitn®BD vehicle simulators to
generate signals for the OBD emissions testingpegent to read. There are six different
configurations for the OBD vehicle simulators, cong six different OBD

communication protocols: CAN (11 bit), CAN (29)biKWP (ISO 14230-4), ISO

1 “y.S. EPA Steady State and Transient Testing fiigant Audit Guidance,” July 2001
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(1IS09141), VPW and PWM. The items listed in Tablare included in the OBD test
equipment audit accuracy check.

Table 2: Items Included in the Accuracy Check

Included in
EPA’s Audit
ltem Guidance?
OBDII RPM

MIL status

Misfire monitor status

Fuel System monitor status
Comprehensive Components monitor status
Catalyst monitor status

Heated Catalyst monitor status
Evaporative System monitor status
Secondary Air monitor status

A/C System monitor status

02 Sensor monitor status

02 Sensor Heater monitor status

EGR monitor status

DTC 1

DTC 2

DTC 3

DTC 4

DTC 5

DTC 6

Communication Protocol

PCM Module ID 1

PID Count 1

PID $1C Response

OBD VIN

2222222222222 2]|2|212 2 (2 |
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3.0 Workstation Selection for OBD Equipment Audits

The OBD equipment audits are conducted as one coemp@f routine station site visits
performed by RMV field investigators. Workstaticare not selected to receive OBD
audits based on data analysis or other informdhiahmay indicate the equipment may
be broken. However, the workstations may be satefcir an audit based on consumer
complaints or data analysis that indicates thedotgp(s) may be conducting improper
inspections. Other methods of selecting the watl®ts to audit may include, but are
not limited to, the length of time since the lastlig, a high volume of inspections and the
location of the station (to minimize field invesdigrs’ travel distance). Workstations
may also be selected for follow-up audits followangrevious audit failure.

4.0 OBD Test Equipment Audits

40 CFR 51.366 (c) Quality control report. ...Bagatistics on the quality control
program for January through December of the prei@ar, including:

(1) The number of emission testing sites and lamese in the program;

(2) The number of equipment audits by station aime ;|

(3) The number and percentage of stations that fealed equipment audits; and
(4) Number and percentage of stations and landsdsiwn as a result of equipment

audits.

In Massachusetts, the number of workstations isvatgnt to the number of lanes in a
centralized testing program. Most Massachuseitgost have only one workstation.

In 2011, 1,610 stations and 1,673 workstationse@aconducted emissions inspections
throughout the period. A station or workstationstitiave conducted at least one
emissions inspection in each month in 2011 to miew as “testing throughout the
period.” A total of 1,808 stations and 1,838 watdtions conducted at least one
emissions test during 2011.

Thirty-eight RMV field investigators performed aabof 4,341 OBD test equipment
audits in 2011. This covered 1,667 different wealkiens (lanes) and 1,631 different
inspection stations, with 1,236 workstations beangdited more than once.

In 2011, seventy-two stations failed at least oB®@udit. Eight of these stations failed
more than one audit

2 Five stations failed two audits, one station fhilleree audits, and two stations failed four audits
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In 2011, seventeen stations failed OBD functiaaicks’® These stations represent
1.0% (17/1631) of all audited inspection stationd.&.1% (17/1,610) of stations that
conducted emissions inspections throughout the year

Seventy-two stations failed OBD functional checkshe visual cable or connector
check. These stations represent 4.4% (72/1,634l) atidited inspection stations and
4.5% (72/1,610) of stations that conducted emissiogpections throughout the year.

No stations or workstations were shut down by tinditars as a result of the OBD
equipment audits. For nine audits that failedcimmmunication, at the time of the audit
the workstation software locked out the workstafrmm performing OBD inspections.
For six audits that failed for the cable and cobmecondition, at the time of the audit the
workstation software locked out the workstatiomirperforming OBD inspections.

5.0 Detailed OBD Test Equipment Audit Results
Table 3 presents a breakdown of the results of\tbhekstation OBD test equipment
audits conducted in 2011, including individual daysdirts and overall audit resulf§o

pass the overall audit, the workstation cannotamay individual audit part.

Table 3: OBD Test Equipment Audit Results

2011 Audit Results

Audit Part Pass | Fail | Tested| Failure Rate
Functional Checks

Communications Check 4,319 22 4,341 0.5%

Accuracy Check, (Including RPM) 4,319 0 4,319 0.0%
Audits Failing One or More Functional Check 4,319 22 4,341 0.5%
Visual Cable and Connector Check 4,257 62 4,319 1.4%
Overall Audit Results (Audits that failed one
or more audit parts) 4,257 84 4,341 1.9%

All of the twenty-two workstation audits that fadla functional check failed the
communications check. For eight of these commtioicdailures, at the time of the
audit the workstation was locked out from perforgninspections due to failing OBD
calibrations. An additional failing workstation svbocked out because the OBD
calibration was overdue. Four of the communicat@lures were for a fleet workstation
that only tests diesel vehicles, but is configuretest all vehicles.

% Two of these stations failed more than one fumeti@heck.

* The accuracy check could not be done for the tyvamb workstation audits that had failed for
communication.

® Due to the functionality of the current audit sedte, the visual cable and connector check rewts
not recorded in the database for the twenty-twokatation audits that failed for communication.
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Three of the communication failures were at a naindealership. The communication
protocol of the simulator used on the audit istgpically seen by the dealership because
the protocol is not associated with the line ofiglds it sells. Because the workstation
appeared to be communicating during inspectiongadn’t until March 2012, that the
communication failure for the one protocol was disared and the relevant workstation
components replaced.

For eight of the twenty-two communication failurése audit record did not contain a
comment regarding the failure. In past years, sacbrds would have been excluded
from the analysis because when auditors inadvéytentered the audit screens without a
simulator connected, the software prevented them fiborting such unintentional
audits. Though the software was revised to alloalmatts in 2011, these eight failures
may be false failures that do not correspond tdunationing equipment.

Sixty-two workstation audits failed the visual calaind connector check. All sixty-two
of these workstation audits passed for both comoation and accuracy indicating that,
while the visual condition of the equipment wassjimmable, it still performed
adequately.

Starting in 2012, performance standards have begituted and the audit procedures
modified so auditors now require stations to opaEwise tickets for all audit failures.
While tickets were opened for many of the audiufas in 2011, the revised audit
procedures formalize the opening of service tickmtudit failures.



